Searching PAJ 

BEST AVAILABLE COPY 

PATENT ABSTRACTS OF JAPAN 



1/1 <<-v 



(1 1 publication number : 2000-077774 
(43)Date of publication of application : 14.03.2000 



(51)Int.CI. 


H01S 5/30 




(21)Application number : 10-242281 


(71)Applicant : 


NEC CORP 


(22)Date of filing : 27.08.1998 


(72)Inventor : 


KOU YOKUTOU 



(54) DISTRIBUTED FEEDBACK SEMICONDUCTOR LASER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor laser that is high 
in resistance to reflected and returned light. 

SOLUTION: A resonator 10 is of diffraction grating structure that is divided 
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Furthermore, a phase shifter 18 is provided between the regions 14 and 16. 
A phase shift made through the phase shifter 18 is equivalent to . /n (where 
. is oscillation wavelength, n>4), for instance, . /8 (n=8). 
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#ffig§ 1 0 Bltftt?** 1 2 

1 6 fc©BJ|»c x ffi*l>>:7 hgp 1 8*RttT^S. 

(fe)EU A«#BffiSEg, n>4) , #J;tt£A/8 (n 
= 8) ttl§t5ti:t5. 
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€b> Ali#gig&g, n>4) CfflStSIilbfc^i: 
£<EfS& t "T b — If . 

[»#« 2 ] ffi£g 1 fc8B«©^»«ffl**#l^- 

B5a3^ffiffl->7 HI, A/5~A/8ffl3EHF«30fflK: 

— tfo 

[«#« 3 ] 1 Sfe{*8l5Rll 2 Cf3»©#*iJ» 

jgSM^ttb— !f£:fcV%-t, 

mmmizMvxmm^^. mx&mmiz&nrzmmmir 
in m m t m m © m m © it* sa a * ffl w t *f f a it m a t « 

'J>«h£3?b< u 

iiua3^te*8b7 hfi£ s ffiF«aSfll«lffit:»bTA/n 
(fc^bs AttlStSt®*, n>4) t:H§t51tLfe 
d i: 1 1 a b — tfo 

[»*ffi4] li^iii ^fe(±ii*«2tiatt©^-fli# 

b-if£:fcV>-T\ 

mm mm ^mm<o m tzmm * -^ta it & c h * kir t 

iTa #*P'J§jiM##fr b -If o 
if Jc*5V>T\ 

»3 * fjiffiffl* t) ©teHtg;(tfcClii*^h-rs^ 

mm&wi^mtt-u— tf. 

[ii*ii6] 8t#a i~«5t<j«3©o-rn^-offlfi 

k:g3tt©«-^»S^*^flt b -if *SOT, 
8ua3tef@b7 haB4«*»ttfcCfc*W«fcra#*|i# 
il§9*##b-if. 

[W5RJH7] mxm. i ~ii5)<jb 6©^^tv^-o©gf 

buI3~>7 MSBh IT. BuIBlB]*f*S?«ii©«Wi:S3& 

fc-f aa^tf&igM^&b-ifo 
[8fsf<JI8] if#JH l~if*JB7©v>-rtl*»— o©^ 

* « ic 13 Si © m m m * # & b - if t # i > t , 

f««"*«Hlffl*»#I/— !f. 
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[8f*flt9] 81*^ l~IS5t<JS7©^^tV^— T3CD8I 

Kg3®©#*|J'J§ilM¥jStt b -if C *s l^T , 
Bua3ls]«TtS^«S>gi: bT, Stt»©**fiJ»«'*<)««rffi 

aje n s 2 ^ m ic » o t if m m iz mt t a *i as m 

b-if. 

[!6W©S*a3o;15uW] 

[0 0 0 1] 

w itmm*n $&*fi®MM¥mi*-i'—y («t> ^fb 

b-ifj fc*^l3^So ) fcHU »Cs R»)^«|jeifi 
ttUHtaci:ii'e*«DFBu-ifi:llt8. 

[0 0 0 2] 

[ft*©«05] fl£*. *afiffl<Z)3l6*fcbT*#f*:b- 
ifA s ffl^^^»nT^^So ?> ffiSt bfe*©-gP^-tt, 

SttMtJ^^^MOT^^b-ificAM-rai:, 
U-ifF«3gPT-Mt)*S§e?t^*s^*-rao -T'&t.*.. * 
5gft:lx-ifcD^ttJ^As^ii;t-5. ^tB^^^iilt-a i:> 

[0003] ssts»»*tf*#{*:b— tfjcAW-rach 

*E6<-^8ii:bT, **<*:b— tf©msti8«t:3ter-f V 

b— ^*tft»-j-a^i:*s%Ae>tia. b^b^*s?>. *r 

[0 0 0 4] fCf, *7-f VI/-^5Ml\ftl!)3t 
Sf^Jt^C^^^HPf&JI-S CttfT-tSDFB b-if *s 
^$nTV^a. fCi^DFBU- if©— Wl^, * 
30 1ft 1 : r^Hf 2- 1 2 0 0 2 6§&|gj tH^^tlt 
v>3o £©*ftl£W^©ttffi£J;;h,«s [HJft&^tcJ; 
•)yfi'J§il4fT-5 D FB b-if*. *ffl^«g|g$*[p)(c 

fits) fcbt, a^*i©±Bi3ffl^m^aAM©m<® 
^©u^fts^^^sststbtfjfflt-ao *©*g 

SWM^^^DFBb-ifWtSSBtAlt-rsCi: 
^0 [0 0 0 5] 

[#B9!A s /¥P*feb«fc-5 fc-rapffi] b^b^Ase,^ ±a>© 
:£ift l Ci^ciJfcit ^B&jS««(0^^SM«(0x 
bFBb-ifomit^tcM-rasst^i:. s»m»)*(3 
*ft-aMSt^i:«PibT-2)a. *©iB^, 

*)^ct<'5:t), DFBb— 1f©f6ffiB8fH* J S5<«:-DTb 
C©fc»> SWMt)^©?St±S'\©ASt^+^-{3 

[0 0 0 6] ##89§HU ±ffiCDlBJH*»ft-r^<a*ix 
50 fc*)©r-fet), SftMt)3tilHtt©^V>^!(SJlS^it 
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[0 0 0 7] 

*$tlf5Ml/fe. &*K StlSSd TIB© 
(1) ST-^f-nsIT-fe^, 
<5/?=2n eci 7r ( (1/A) - (1/A B ) ) - (1) 
tztzLs n eq tt, ¥#ttU-1f©fi{4Jf ©^ffiHflr^ 
SU A(i, ¥#ftU-1f©3*iI«S£3IU A B l*. 

[0 0 0 8] *ZX. C©^B^#(i N .rfflg|fl]S#¥af? 
fflfi^M *) :*Wt£ £ ft±£ * 3 d £ tfiX g 3 C t tc SSI 

[00 09] t*fc^ d©^W0^#as*^ti*:l/ 
-If (DFBl^-if) fc«fc*i.tt, rtfi»4Waj-ra|5]$r 

i/7 b SP C :}3 ttS 7 A/n (fo£U A 

fcfcSgtSifcM, n>4) l:ffl^tSlJ:bfeMi:LT$) 

S o 

[0011] fit, S»«»5fe«*iiJp-rsi:s 

[0012] MnsoKitc^-r&sttiiai^s^xib 
stg£?i^s£M'> (ii»u) -rs^t*s«i6nT^ao b 
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[0 0 13] £*lfc»l/r* ffiffl*>:7 bfi#A/4fcffi 
tv^o l^ot, KltR!)#fcJ;?>4MM*:u— if© 

^«(4±iSni-^ 0 *#*i/-if©*iaAj±« 

So 

[0 0 14] Lfc^oT, 6f^>7 M*A/4Cffi3 

Bb— if©*a*©«»*jrpBJ"rsci:*«Tg5o "Tfc 
DFBu-ifosSJH&*Btt*fRi±$*Sc:i: 

[0 0 15] d<D»9j0**t»fc!), «F* b< 

(4s 4ffi»S/7Mt, A/5-A/8 0Bifi©«l: 

b^o 

20 [0016] M^A/4 ct t) */h*V>*»JB 

fcto, *(ttffl^7 M*A/5ttTJ:thli, fltfi!*© 

[0 0 17] Steffi 7 M4A/8W±J:tn 

<±0£C^£0^lT£C^#T-£3o b£# 
[0 0 18] Sfc, d©$8«B©D FB if IZ&^X, 

jtoffl«B***ai»!t»bT«'j>**. teta^? has** 

n>4) CfflSt^iht^^^^l^l 
[0 0 19] DFBb-if©[H]#r1 ! S^«?g^> CCDcfco 
bTs DFB V-ifOf*IgBS#CD^-|b^iasCh^T 
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[0020] z(Dftw<Dmmiz$>tz*). &£i,< 

F B V — if CD^fiK &ffi<£ t tt S o 

[0 0 2 1] *fe, Z.(DmW<DI> F B V— if tC^T . 

•SChtfT-^So Cfflfe&!>> 1f©tb?7£!)*©[n]±=i£ 
[0 0 2 2 ] Cffl^Hj§©*SS(c$)fet3, $itel/y 

Zo *©*SJ[^ U r^-^©^i— fb^ElsciiitfT-t 
5©t-s ^Psgs<j*-;u • ^'-->^©^**jtpfgij-rsc 

[0 0 2 3 ] £fc, £©#gBJ§©D FB lx— IftiJ^T, 
ftf^U<(i. bT, lalSTtS^«jgfflMISBh 

MS. bi"> 0 

[0 0 2 4] CCioi-s te*B'>7 hg|5*ffiffliiaH©[El 
7 bBBC*iltS^|?.«ff ii^fPLTs DFBlx— tfffli*) 

[0 0 2 5 ]**:, IC^iCDFBl/- IftiJVT, 
#SIi;bl<>. 

[0 0 2 6 ] Jfe, Cffl|§B8©D FB U— tftC*5V>T, 

IfSUIt HWrl&^fitilitbTs «ttJi©#9*ifU»# 

S [h] #t fclStt Si htfl* bv>„ 

[0 0 2 7] 

X, Z(D^m(DD F B W-1f©f«lli©JB?i©-<m;:-2V"> 
TUiBJ-rs. HUi, mE©JMg©DFBl^ — if£a&BJ§ 
*-*)fc»©irffl«ta;BlTfcS. Hlfcfc^Ttt* 
D F B U-1f©0#ft&^«j£©±Ttcff^£ftT^S* 
j»<*«IB<*2 6©«jg©0^*«B&-rSo 

[0 0 2 8] d©J&H©J&S§©DFBU-1ffc«fc*L«, 
MSI 0 SEHfrft^lllifil 2*. X£8£3 
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OS. $ l«ttl 4 £SB2fgl«l 6 fcCBfcv 

flM!^:? b»l 8*»ttT^S. fbt, ittffl5/7H 

ifcS, n>4) . mZ.lt\/8 (n=8) t^tSI 
h bTV^o 

[0 0 2 9 ] ZZXit, ftlSl 0©S;*£Li:U 13 

m&i-mmomm (if^) ^Ai:-*-*. * bt> 

n©¥Sffi^lS:(tT$)S» llfilH^J; 

Kffiffll3*r«^©K-*£3 LcolHPRtt (AH- A/ n) 

[0 0 3 0] ffiffl->7 bgpi 8{C«, Mbti¥ 

fflH*aftft**SJ±a:<s ili«il4}:12 

[003 1] tfe, 1 0©BU«ffi*>i^i!g 

ffifcfcfc, EjWKltil (AR) 2 0#a&tt£ftTt<vSo 
bt, ££*gl 0*JS*A/C±Tfc»tt £>ftfc±®Sfis2 
20 2 i:SSS«l2 4 t©Hicm£E*HJJjnbt:. DFB — 

•tftcm«£*aA-raii:fc:«tt), dfbu— v*$&mz 

[0 0 3 2 ] Cffi#6B^{C*5»SfiLffl5>7 hfi©^ 

•fctiff-gbfe, D F B b--if©*ai73i:g|^lfl:i:©M^ 
**t. H3©^5:7©«M*ttllSIH| (ns) $fb s * 

m<Dm.m*it\iht> (mw) sau «acDiKtti*»tt{b 

[0 0 3 3] fflj&gl \zm-r&o\,z?ttiiti1fimW)Vfctg 

30 CDs «»fc*««ff0L©i$ra*fb*fl*iiifcj5*-r. a& 

fil htffiS£iii:*>e>. 8tf&fb»iSS{±, Jta*©S£»tc: 

[0 0 3 4] 0 2© (A) (B) fc, DF 

B -1/ — tf © ftS^E - H * ft » 5 SI ID* t fiMMS ife i: © 
M^*^t-o 112© (A) *5<fcV (B) T-«, 
fS^bSlpa* i: ?) , ^ttfcStS-fbSlt^l^* hot^ 

4(7 S. *bT, feffi->7 ha*SA/4iCfflS-rsfctffi*i 

lg<b8li!Sfcfc0i:£S. 

[0035] t fe, 5tmm±m 2 0 ©s*r**s 0 © t # 
«x (a*a->7 h d f b u--v<D%mmmA. nurts^© 
iSST•©teffl^c^ife#b^^^^ 0 •eit, feis^E— ftts la 

2© (A) (B) ©</^7*©®i^±©^T-^* 

[0 0 3 6 ] tZZX', hD FB V-VlZ&m 

50 ffl^S, U-ifW^ttiTJTy^i&bT, *t'J7M*J: 
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wmiRmtfi2zm?z<, ftmeki* (?■&*>%, 

[0 0 3 7 ] t»J*tf N 12® (A) *3«fcV (B) tern? 

«fc % CilttKjilt8ftt4. fc«U 02© (A) T- 
tt. «1Sft*H**««4l>rs»^*Wb, 0 2© (B) 

[0 0 3 8] *bt, »fi*-l«CD^l©»tttt, ffiffli/ 

[0039] *fc, s»s o *«D»*Tf *m**«itini-r 

S^C-3l>T%^-rs. ^Ui^AstiSDt-Si:, 031: 

*«oi:> «lia#i«'J>-rs. fLT, 

«k, El 2© (A) tgtiofcv Stt&l«&#g{b 

[0040] 9c-r. mmtt>Mmm.&fk<z>m'&. rttt> 

*>, 4ftffl->7 h»#A/4 «fc t) */h*v^^Ctt, 0 2 
© (A) CSti^C. araft^§3a#A<?/? LfcttM 

[0041] cticstt, SH&ftusissaasiE©*-^ 

MWtm&b AamL«lt«'MS. SSt^«^^M'J>f- 

sk, ^m^^tiSn^-Si kfc&Sc ifetfot, ^© 

Ts £ J:^P£*£a klTSIE»jS©SiSi# 

[0 0 4 2 ] K!WM ?) ^©^ST?3feffi^*sSe'i>-r 

5S6Ct)UTfSt5. 7tem^*SM'i>-rSi:s 0 3t: 

«t, 02© (b) fcjjvr.t'Ste* ss^js^a^b 

n. c©SW^»*©^fb©^[q){i> KISfitct^T 

-alt) £»JftS. 

[0 0 4 3] Sfc1\ «f&{b*ii3aASfl©*§-g\ -?ttt> 

© (b) t^-TJ;-5^s *at&fbgtiia#A£/?L*:i:>-if 

iJP-TSk, a*S{bS«-«S«^ASAamLy£WM'J>-rs. 

So bfc#oT. dffli§-&fc:tt, SWMWtiStS 
>fetB73©if£'i>i:*tbT, *m^*tiiD$*J;^ ttsft 

[0 0 4 4] inKJtLT, 3MgftjftM*#IE<Z)«£\ 
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T^to*. te*S->7 ba#A/4<fct) 

m^itmmmt^ a 6 j3 Ltittmna-rzt. mwts. 

totems AamL/fttitflp-rs. Mtt^ffl^AsliSPf 
*aj7j#M'J>-r3.r kC&-5. LfcAs^t, c© 

its. ^mTjc^w^s^nso 

[0 0 4 5 ] ftLt©*Jfc*»&» *g|gYbgtil]a#ji©i§ 

tt5*©^i!;4WfflT-tSc: -r&fc*>, DF 

BU-if©(£t*B->7 ha*±fHffl^i:-rs^i:CJ: 

[0 0 4 6] #fiS©P5itfficDKIt*#Hfm?fc 
Uf^rCoiMfftl,. £©l§£\ tell -> 7 h D F B 
u— lf©«iS*flMis @#Tl&^©«®T'fflte*lfcfl<#-r 
5. cct\ 14 1:, «g@akH*rg&«$'ck©IS^4:* 

20 ffl««ltt*S*&fbl!isBa*atU ^W«^1SfbK*t^ffl^ 

*l7r/4£!l<fr©8o©te*g 0, tt 

/2, 3?r/4, 7T, 5?r/4. 3 7r/4:fc<fcV7 
4) ©a *>©^-r*l*>— 3 k bfci§£-©s 8x8 = 64 
iB!3©4g®(Cta©)flE^t>-B-©^{:oi%-Cth^tUfe. 

^ b-r, i4tf£D§7D7Mi, *n-?tiffl^®ffi*a© 

D^hfflM*, 02 C^bfc«tfgfc:*&'oT^.5Ck# 
30 [0 0 4 7] *bT* *HHKIMsa«0T?£^»^«K » 

t&fb&iisad/y L#n©k#, -r*t>*,s fiffli'7M 

#A/4 J; •3 4»^$V»tttc(±s 3gB©E!it^#0©i§ 

Ttt^suT^m^^tiSP bT8t§3a#M'i> 

(iiSP) tl-ks Sltift8i£#Jfl2ni W'P) bT^ffiTJ 
**'J> (ii»P) £-tf5ft'J§jlffl5i#l#£b.S. 
[0 0 4 8] ZtllzttlsT. m^tmm&6 /3LifiiE(D 

4gffi©SSt*AS0©«-&i:|5l«C jE'J§®©a 
4<7 gt#£bS„ S*tM»5*i:^HbT7tm7jAi±i 

ftp (w» LTum&&m>p (mm) tst, swss» 
(mm) bT^mTa*^ 5>{:tisp («'» 

SIE'jSjl©^*s*b b 5. 

[0 0 4 9 ] bfcASoT. iSffifflSIN-^icBSfc^T. * 
fe, iffiffiT-©ffi*B{:Mti?.T, teffi H#A/4 J; 
•3t»/^^v>i:tt:tt. ft'JfJlfflH^^^bT, *tB7a© 
^itj£»fgjT- § 5 ^ k ftfri? s o 

[0 0 5 0] 
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[0 0 5 1 ] [^Sfe^Jl] jfc-*\ 05^#1LT, ^SS 
^JlCDDFBl/-1f^oV^Ti^0^'r^o HI5CD (A) 
«\ ^Sfc^J lCDD FB \s-*f<DWtK%®%imT-$>Z>o S 
12 5© (B) fct x ^jfS^J l©DFBl/-ifCD«^ 
ft £ * fp] £ f& o tz m ffi EIT* & 3 o 

[0 0 5 2 ] IS 5 o lz s ^ODFBl/- if 3 0 

*4, «I^2 5 0 / amT% InP©^#*S«3 2 
±£ N JP*0. Um©InGaAsP0*fl>fF|3 

3 /im© InGaAsP©^7^b'I38 *JK&fc: 
«*Lfc*JSfc*#"r*. Cft&Oftltt, #Jx. 

[0 0 5 3 ] ££ s KB 3 4s «ttB3 6*5cfc^ 

^7 7FI3 8©i«Jl:lt ■«7Dy^l4 2tfM 
#ftTUSo fit, KB3 8±*5<kTr«8fc:7n 

7^H4 2±l:tt, f^3//m0InP(D^t^714 
4^M^tltVM»o ^r^^714 4±i:lt 

±Blft4 6#M*nT*»), 3 2 

©■Mfctt* IMtS4 8^M^tiTMI)o ^ fes H 

[0054] fits 7fc#^ KM 3 4 iz&, m^m^m 

^#«:StK3 2 fc©#fffi#[§m*&?«ii4 0 i:^oTl^ 
So d©[U#f*&^«ig4 0CDM)|$J4A = 2 0 2 . 7 nm 
TfctK ^CD-n^^^^CD^^^, 0. 03//mffe 

[0055] fit, «fi»*«i«-rsc©iii*f»^« 

jg4 0B\ ftfi***»ft^»ofc**lc«»6n&¥ 
7 hgC6 0©*itt. A/8 (n=8) hLT$>£ 0 CI CD 
[0 0 5 6 ] ft*. EI 5 CD (A) £:fcUT«:> mUZ^y 

>«e ooia^*«B&i/Tv^So @#f sis 4 0*5 «t 

W@^>7 KSP6 0©ijg(t 
[005 7] ^©iaCs C©DFB1/- if 3 0 fclfcfc N 

[0 0 5 8 ] C^Ste^J 2 ] mz, H6t#ibts 
0J2(DDFB^— IflCt^TlftfB'rSo H 6 CD (A) 
J4> *«i«2©DFBU-1f©W**»«iaT»*. £ 
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*x 13 6 <Z) (B) tt, *ffi«2®DFBV— IfO&aSg 

[ 0 0 5 9 ] 06 US**"* 3 CI CD D F B I/— if 3 0 
<4s j±fiM^2 5 0/zrat\ InP©^i»S«3 2 
f^l/zm©InGaAsP©il^77 Ff5 
2. i¥£0. 1 /zmCD^Sa^#p«itcDr£ttH3 6, 
m$0. 0 5/zmCD I nGaAs PCD^trtfY KB3 4 N 
J5£ 2 jt/mCD InGaAs PCDg! 2»7^ KI3 8 £JIB 

[0 0 6 0] il^7^H152, fSSS3 6. 

KB 3 4*5ckt5S2 v KB 3 8<Z>jrfi«£tt. 
I«^D^14 2*s»fiE*tlT^So ^b^ ff!2 ^ 
7 ^ h'S 3 8 ±^J:t;1I7d 7 4 2 ±C(i, 
3 //mO I nPO*t ^714 4*«ISS jitt^o * 

[0 0 6 1 ]fLTs ffittB 3 6 fctt s «»»^Slll]*f 
»?lI5 4#M3ftTV^. -T^tot. 3£l*^y 

KB 5 2*>6»2.*^y KB 3 8 £3t^£ El#rt&? 
/S£ftTl>£o £©«fc5£«JffibT*S©Tx SffiI3 

IcSEftbt^So iCD|g*f»?*a5 4©H«!t4A= 2 
02. 7 nmT*& !K ^CD:^7^>^CD^£te\ 0. 1 

30 [0062] f it, jtfis*««-rs^oia*T«^« 

2ii5 8©Z-3©i^tW^tlTOI.o ^lt, £ 
6Dffiffl^>7 KSS6 OCDfittA/8 (n=8) ^UT$> 

[0 0 6 3 ] ft*, H6CD (A) CftV^Ttt^ 
KSi5 6 0<£ia^£«BfcLT^£o El*flS^F«ig5 4*«fc 

rrffi«->7 ksp6 o&mmits )ifli©i?t:-A8)ta 

[0064] CCD<fc5fc:, CCDDFBlx — if 5 0tC{4. 
A/8cDffiffl^>7 Kg|56 0*iftWT»S©TN RUM t) 

[0 0 6 5 ] [H»J3] H7*#BUT, 
«3©DFBU-1ft:"3^TKB8'rs 0 I7it ^SS^J 
3©DFBl/-ifCD»fffig|TfcSo ^1M30DFB1/ 

50 zcDtc®, mmmi tm-mmmftizitm- 
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[0 0 6 6 ] Ulster 3 £>D FBI—If 3 0 at*Ot 
14s A/8 (n=8) ©ffiffl->7hS6 0*, 

(*T^£o fit, C0ttffi^7hS6Ol:J:oTs m 
«f« : P«Ht4 0*, Rlf«56ai:S2I«58a^ 
fcfl>B"tt^S 0 ^f;> IK1««5 6 a £ J: tfft 2 «tt 5 
8 afc:43tfaHI*f»^«J14 0oaflBA»4, *J£0>J 1 k 
Hi; 2 0 2 . 7 nrafM. 

[0 0 6 7 ] Z<D£5\C, *flfi«3fc*J^Ttt, ffiffl*> 

*ST-fe^fj«ffi6 2ftj£®«||i9uK*K< tSCi:^ 
TSS. If^ot, ^J30DFBl/-f 3 OaC 
fc^Ttt, KltRt)*Wtt©lSl±*lfe«:<H U-lfOD 

[0 0 6 8] [ISSE#J4] H8t#ILT, HISS 

4CDDFBU — 1f<£>$f®ElT-&3o ^1«4©DFBU 

-TftSo zcDtc®^ mmm2 ks— 
<d «f 9 * M- b t * cd i$ «b & m m * m m ? s . 

[0 0 6 9 ] HSS^J4cDDFBl/-if 5 0 at'*^t 
(is A/8 (n=8) 0fifi^>7hS6Ot ^SSfi 
^SlpJMot, D &H53&M6 2^DOteSt3t^ 

ttT^£« fits C©fifl>'7hg!J6 0iaoT, ID 
#ff§^fi!i£5 4 £s Ili^56ai:12M58a^ 
£#(*Tl>£o £fcs m 1WM5 6 a«J:r5SB21R«j|5 
8 aKlJsWSfiJWIS^ffllelJflS^WJiS 4£>Jig)8Ai4s 
^S£0|J2 k[s]b 2 0 2 . 7nmT*&£o 

[0 0 7 0] ^©ctai:, ^M4T*(t ffiffli/7H 
6 0^M«ffi6 2*!>©ffiBfca&ttfttt, £fci*f*ffiT-& 
£fu*M6 2MiSO«#aiJK4ifiS< «:^ T ^ So 
U^ot, l*l5te#J3CDD FB U-if 3 0 aklfe^T 

[0 0 7 1 ] [iHi60y5] fti:, H9*#«8UT, ^86 
0J5ODFBI— iffco^TKW-TSo El 9 (4s g?ffl6ff!| 

5©D f b u-*f<Dmmmr-$>2>o mmmso-DFBi/ 

[0 0 7 2 ] ^S60iJ5cDDFBU-1f 3 0 b£*5^T 

^«^4 0^4ocDfac^miM)o K1S«6 4 k 
»2««6 6 ktfDHfc, A/ni©*lffi«^7H7 
2£i£(tT$>£o £fcs 82«a66fcS3S«68J: 
©fiStc. A/n 2 ^^2ffiffl^>7 7 4 ^i&ttT & 
3o l3M68hi4^70i:©Fli:, A/ 

[0 0 7 3 ] ^UTs HSE^J5T-(4s Steffi h 95 7 
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2s 7 4*5cfctf7 6 0ffiffl^>7 hMCD^-ItT-S S^ffitS 
4 >7hi ( A/ni+ A/n 2 + A/n 3 ) (DfiI£A/8 
hltl^o tfes §I«i6 4, 6 6s 68:fc£tf70 

2 0 2. 7 nmT'&£o 

[0074] z<D&o\z, nmmsxiz, ant^yh9 

UTs D F B U-lf 3 0 b(Drtajm^©±9— fb£El£C: 

70 k#T*#£o b£#oTs ^SS#J5(DD FB U—1f 3 0 
b(C^V^T(4s SltHt)»ffi*IqI±**aii:*8T?*S 

[0 0 7 5 ] [*«0|6] ^(Cs Ell 0*#BHbT. Jl 
JB0IJ6 6DDFBU— ift^o^TKW^So Ell 0 (4s HI 

s£^j6©dfbu— *f(Dmmmx-$>z>o nmm6(DT>F 

BU-if©«ii(4s 0Wtt^*fi*R&^TB\ ^SS^J2 

m - (D n ^ * 1 t u x * co m m & m m * m »& -r s . 

20 [0 0 7 6 ] ^SS^J6cDDFB.l/-1f 5 ObfciJVYT 
(4s Gift is 7 3^RttTV>3o lT&fc>*>s @«f« 

^«jg5 4 * 4o©««fc^»tT^S. ffi 1««6 4 k 
l2IH6 6i:©Fli:> A/n 1 hgp 7 

2riin*i)o ^fes ®2««6 6 k^3«ae 8 k 

CDPdlt, ^/n20*2ffiffl3/7 h«7 4 t»ttt* 
£o ^fcs !B3«*6 8k»4««7 0k©Hfcx A/ 
n 3 ©|3fiffl$/7 bg|5 7 6 ^IS(tT$>5o 
[0 0 7 7 ] ^bTs ^M^J6T(4s *fflffl*>7 hgP7 
2s 7 4*<ttf 7 6©(Sffl->7 bfitO^-ff-eftS^ffiffl 
30 *s7Ym ( A/m+ A/n 2 + A/n 3 ) ©ffi^A/8 
kbTV^^o *fes S««64h.6 6, 6 8*iV7 0 
fc*«-«BI»*?«IJB5 4©JH«|AH:^ ^SS«2k|5lb 
2 0 2. 7 nmT*&^>o 

[007 8] ^©j:5(3s ffi«->7 bss*a»»»n 

(4s tt«J/7 h»t*tt««J|l*tt»i[LT, DFB 
U-lf 3 0 bcnSflSoJS-fttHaii:^**. 
fCD^m. ^r^ U7^©±5->fb«EISCk^Tg5o 
bfe^^Ts ||fli«|6©D-FB l/-1f 3 0 alC*5^T 
(4s SStM!3W(4*fql±$#SC:kA5T-gS«»)&<, 

[0 0 7 9 ] [^SS^J7] Ell U#IIT, % 

JE0O7CDD FB 1/— Iffcov^TRW-rSo 0 11© 
(A) (4s HM7©DFB l/-1f6D»fHiaT-feSo * 

£s eii i© (b) (4s dfb \s-*r<Dm%rfe*<Dmm 

7CDDFBl/-1fCD«i^(4s laKflS^fltai^Ttt. 

^ste^j i kisi-T-$)^>o zcDtaisb. mmmi tm-mm 
m&izi*m-<Dtt^*tt\.x*(Dmmtzmw*'&i&* 

50 & 0 
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[0 0 8 0] ^mm7 (DBFBU— If 3 0 c (C*5t>T 
tts «SSfi*»RlO**»fc:, A/8 (n = 8) £>ffi 
hgi56 o *mvx^z><> f Its :®ffiffl^7h 
95 6 0 £RA,T% EJrlS^WJa 40at8l*«78t 

[0 0 8 1 ] d©DFBl/-1f^*5V^rtt, »l*J<trf 
i2iS7 8*J«krf 8 OCD0W« : F«Jt4 0 a©^S 

ii-r a • Eli l© (B) (DV^y 

#rt§^«?>g4 0 a©jB»!*aE*fflfflfc»bTJittI** 
So — HI Icd (B) (D^^^tp^fflSaillbic^ 
■J-* St* »2««t*J»S@#f* : F«ja4 0a©«flB 

[0 0 8 2 ] * It, flttIIIai3J:VttttIIIb(c*'r 

thl'M^^f L< lTU5o fit, ffiffli/^ hgp 
6 0Offiffi3/7M*. bT A/8 (n = 

8) fciatsifcbt^s. 

[0 0 8 3 ] 0«?M4Oa^, d©cfc5tt«j«i: 
F B l/-1f ©flS*j!L0JS-ft * H5 C ktf T?g 5. * 

(D^^: s *>yr»ftcDJ9— {b^iaac: £#t*£&o b 

fc^oT, SOB«7©DFBl/— If 3 0 ct*$V^T(4^ 
[0 0 8 4] X4ljnffitcM-r«MflI4IADS«J:rK 

[0 0 8 5 ] mmmsi 01 2*#«8ut, % 

M^CDD FB I/ — 1f£o^TI£^t-£o 0 12© 

(A) (4, ^««8©DFBl^-1f©KHiaTfc3o s 
tz, 0 12© (B) tt s DFBU— IfomSfte^CDjgSH 

8(DDFBU-if©Sjg{4, [l]»»?#Hi*RSa>TH\ 
J5JSW2 i:H--e»So ZCDfz®, mmm 2 tH-frt 

So 

[0 0 8 6 ] ^SSM 8CDFB if 50c JcftV^T 
fcJU »fi»«S»|qI©**«fc:^ A/8 (n=8) ©ffi 
hSP 6 0 *Hftl*T^£o f Ut> CCOteffl^^h 
gfl 6 0 £&A,T% [UfrfS^ fitit 54a^$l 78t 

[ 0 0 8 7 ] ^©DFBU— 1flC*UTtts SBlfcJlV 
^2 ^^7 8*J:V8 0£D[l$TtS^«jg5 4 a(D^SI 
ffl^S¥Hffihtl,o 01 2 <£> (B) (Dfz?y 

*<DmmveL\z7rs-r&o\z^ ns«7 8t*j»sia«f 

-^s 01 2<Z> (B) ®^:7i£(0iS»IVbK:*-r<fc'5 
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[0 0 8 8] f UT, fl«IVa*5<tVft«IVbfc^"rJ: 

fc«'J>«i:**b< LTVM)o fits teffl v 37 h956 
0©teffl^>7M$, 3MM(JHfc»LTA/8 (n = 
8) Cfflit^lhUTV^o 

[0 0 8 9 ] [h]#t*&^«S5 4a^ ^cd J: a tt«t«i: 
FBl/-if©rtgi5S^c7)±g->fb^0€>Ch^T-^So f 
*«S«8 0DFBU— If 5 0 c«C*JV^TI4s 

[0090] 3&*>\ as^w^w-rswsBiijpMficfcv 

0**0:. ffiffl^^ b«8 0*6CDKItt»bT. ito-T 

20 [0 0 9 1 ] [*Jfi«9] 01 3*#«bT, H 

5£#J9CDD FB 1f£^V>TSiW"rSo 0 1 3 te> ft 
5£^J9c7)DFBb-+f©»fffi0T*feSo *J60«9©DF 
BU-1f(Z)«lifttt, EWW?*a*llft^Ttt, ftltffll 

[0 0 9 2 ] *JB«9®DFBU— If 3 0 dJC*5V>T 
tt^ , ©ffi«5/7h«6 0a*, Kfi»«*^-|Sj^i&or 

Tx [H]#f*&^*ff^4 0(4, ilfJ|56b^i2Ma5 
30 8 b hM#tt£>tiT^£o fit, ffiffl->7 bgS6 0 a 
£(2. m l*5<fctf£2««5 6 b*5«fctf 5 8 bM^ftS 
El*f © Ml m A 1 i: 13 tH £ MI KB A 2 4 « -T S UlSr # 
iStt^tiT^o ^©(ftffl*>7 hSP6 0 a©ia«rlS^^*5 
OT, A/8 (n=8) tffl^tSffiffl5/7HA$^ 

[0093] dOAit, XKM9tlJ:tt(2. 
h»6 OaftfftoaSBCEIJflS^WjakbfcO-e, teffi 
^>7haS6 0acD, ftfi»«*»iaifc»ofc**ifi<* 
^.^^i^ti^o Z.(Dfz®s fami"? bSP6 0 afcJJtf 
4? S«#***afPbTx D F B l/~if 3 0 dcDrtgpm^ 

©±a-fb^0S^i:^t^l)o bfe^oT, ^SS^J9(D 
DFBI/-if3 0dC^t(i, Sltl D B«^rp]±^ 
f5C^tl5m<s aiB*-;i/.y^>y 

cDftz. * mm? & c t * t*^ s o 

[0 0 9 4 ] [*fli«l 0] 0 1 4S#|HUT, 

Hlfe^J 1 0©DFB U-if tOl^TKWr*. 0 1 4 
(4, ItlSfctftJ 1 0(DD F B l/-1fCD»f®0T-&£o HJS^J 

10ODFBl/-1f©IIIi, (H]Jr1§^®ig4^V>T 
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[0 0 9 5 ] *8B0!| 1 OCDDFBb-lf 5 OdfC&^T 

HWf&^fif^ 0&, illi56bi:i2ia5 
8bfcfc:#(*£ft-t^£o fit, teffl*>7 h 35 6 0 a 
fcHU »l*J:rfSB2«a5 6 b*5cttf5 8 hlZ&VZ 

KttfeftTSo :ott«S/7hS6 0aOBIf»?l:* 
l^T, A/8 (n=8) fc«Mi Steffi 7 h fi A $ *= 

[0096] zo&ofc, mmm 1 ot:«kn«. 
y b^e o aSfftowwosnfe^Kijai: Lfcare* ffi 

ffl*>7hS8 6 0 a©, «!BS«*»filCi&o&i«*j£< 
Jfc£C^#T'&3o ZCDtz®. teffl'>7hSl5 6 0 ai:^ 
ItS^i^^SlPLt, DFBI/-if5Od0rtSPI 

OCDD FB I/— If 5 0 dictJ^TBU EStS £ iSJffi^fil 

[0 0 9 7 ] ±iSLfc**«fc::fcv>TH\ ZOimMZft 

^«E0«£*5^Ttt. teffl->7M§A/8 (n=8) h 

a/4 <tt)/h*a«a:6«A<, ctufcE^n 

[0 0 9 8] 

tcfcftfcE, ffifflS'? hS* A/4(3ffi^-r^»cfc 19 *>'h 
$<btfel)CDT\ SftMtJ^^jBH-rSDFBlx — If 

(Dyt&jj(D&m*wmTz>z£ftx% z> 0 d 

FB !f©KitH?)*»tt*IqI±*-&ac4:#7f S 

So 

[0®©®***!^] 

[Ell] IIMc7)^SicDDFBl/-1fCDft^^cD«^4|^ 

bj§ -r s & to © Braise mx $> z> « 

[EI 2] (A) (B) (4, ^t&ftSl^ia ^MtSft 

[03] DFBU-ifCD^dB^c^^ah. gfiUSO^ifr 
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[04] mmzmn*tRtomm&£.&**a>nnm* 

[0 5] (A) «U HflifiWlcDDFB^ — 1fCD«J*S» 

«it*6^ (B) (4, mmmx$>z>o 

[06] (A) (4, *ffi0y2©DFBU-1f©tj&fcS» 
SIB-C8>»K (B) (4, BrffiBTftS. 
[07] ^SS0iJ3c7)DFBU-ifOSTlaEiT-$>So 
[08] *lfi«4©DFBU— IfCDUfffiHTftSo 
20 [0 9] *««5©DFBU— tf©WHHT»S« 
[0 10] *«5«6CDDFBl/— IfcOKBH-CftS. 
[01 1] ^temcDDFBU— 1f0)»rK0TS>£o 
[01 2] ^te#J8cDDFB l/-1f©ETffi0T*&£o 
[0 13] ««9©DFB1^— 1f©*MBBT*So 
[0 14] *J|fi0!|l 0CDDFB U-1fa)»fM0T*S)So 
[flHfCDfBfJl] 

1 0 

1 2 ®%Tm?mm 

14 illSS 

20 16 m2Mt& 

18 tt«*/7h» 

2 0 S»KF±M 
2 2 ±111 

2 4 SMSSr 

2 6 43?te«t/lfr 

3 0, 3 0 a, 30b, 30c, 30d DFDl/- if 
3 2 

3 4 ItZMYm 

3 6 rSttS 

30 3 8 ^77h'l, $2^77F1 

4 o \*\%rfe?mm 

4 2 «Sfc;fDy*JB 
4 6 ±111 

4 8 mwrnrn 

5 0, 5 0 a, 50b, 50c, 50d D F B If 
5 2 »l>7yFl 

5 4 w»e^saiii«f«?«ffl 

56, 56 a, 56b ^ 1 

40 58, 56 a, 56b 3£ 2 

6 0, 6 0 a ffiffl '>7b9! 
6 2 S3«ffi 
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